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An arrangement and a method for clamping thin 
rods 

TECHNICAL FIELD OF THE INVENTION AND PRIOR ART 

The present Invention relates to an arrangement for clamping 
thin rods of glass or quartz (silica) having a diameter below 1 
mm as well as a method for carrying out such a clamping ac- 
cording to the preambles of the appended independent ar- 
rangement and method claims. 

Such an arrangement may be used to clamp and hold most 
varying types of rods for many different purposes, for instance 
an optical fibre for stripping or washing the fibre or for cleaving 
thereof. Although the invention is in general directed to clamp- 
ing such thin rods of glass or quartz for any purpose, the inven- 
tion and the problem to be solved thereby will hereinafter by way 
of a non-limitative example be discussed for the case of 
clamping optical fibres to be cleaved. 



Optical fibre ends are commonly prepared for a variety of pur- 
poses (jointing, characterization etc) by a process known as 
cleaving. In such a process, a blade prepared from a hard ma- 
terial, such a diamond, is brought into a lateral engagement with 
the fibre to be cleaved in such a manner as to initiate a fracture 
which subsequently propagates through the fibre cross-section 
until the fibre parts. The resulting cleaved fibre end surface 
should, as far as possible, be optically flat and perpendicular to 
the fibre longitudinal axis. Undue intrusion of the blade into the 
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fibre during the cleaving process can damage the fibre so as to 
detract from the quality of the resulting end surfaces. 

An arrangement according to the preambles of claims 1 and 2 is 
5 already known through US patent 4 790 465 disclosing an appa- 
ratus for cleaving optical fibres. Although the apparatus of US 
patent 4 790 465 may be used for obtaining comparatively high 
quality cleaved fibre end surfaces there is of course always a 
desire to improve such an apparatus with respect to both the 

10 cleaving result and the construction and by thereby the costs for 
manufacture and operation thereof. The present inventors have 
realized that it should be possible to obtain such an improve- 
ment by modifying said first clamping means of said arrange- 
ment. The clamping member with a clamp face of substantially 

15 V-groove type has to be occasionally exchanged, for example 
for adapting this clamping means to clamp a fibre with another 
diameter than the fibre cleaved in said apparatus before or for 
exchanging a clamping member having the V-groove worn out or 
damaged. This exchange takes in the apparatus according to US 

20 patent 4 790 465 a considerably long period of time resulting in 
substantially costs as a consequence of a reduced efficiency of 
the apparatus. The reason for this is that a considerably amount 
of work is required for removing said first clamping member from 
the apparatus. 

25 

Another disadvantage of the arrangement of the apparatus ac- 
cording to US patent 4 790 465 is that one of the two members 
of the first clamping means, namely the one having said flat op- 
posing clamp face, is pivoted with respect to the other clamping 

30 member of said first clamping means for clamping an optical fi- 
bre located in the groove, and this means that there is an inher- 
ent risk of applying torsional stress to the fibre through said 
clamping action. Although it is stated in said US patent that the 
fibre is not rotated when the clamping means closes, the risk of 

35 influencing the fibre in the direction of such a rotation shall not 
be neglected due to the presence of said pivoting movement. 
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Torsional stress applied to a fibre during cleaving can cause the 
cleave to propagate across the fibre at an angle of up to 45° 
with respect to the fibre axes, rather than 90° as desired. 

5 SUMMARY OF THE INVENTION 

An object of the present invention is to provide an arrangement 
of the type defined in the preamble of claim 1 having a higher 
efficiency discussed above than such arrangements already 
10 known. 

This object is according to the invention obtained by providing 
such an arrangement having the characteristics that the first 
clamping member is movably arranged with respect to a frame- 
15 work of the arrangement, and that the arrangement further com- 
prises driving means for moving the first clamping member hav- 
ing the grooved clamp face towards and away from the second 
clamping member for clamping and releasing a said rod, re- 
spectively. 

20 

By arranging said substantially V-groove in a movable clamping 
member of said first clamping means and not in one being fixed 
to a framework of the apparatus, it will be easy to remove the 
first clamping member for exchanging it by another first clamp- 
25 ing member having a groove being differently designed or for 
replacing a first clamping member being worn out or damaged 
by a new one. Thus, the efficiency of the arrangement may be 
raised. 

30 Another object of the present invention is to provide an ar- 
rangement of the type defined in the preamble of appended 
claim 2 reducing the risks of applying torsional stress to a rod 
clamped by said first clamping means with respect to the ar- 
rangement according to the US patent mentioned above. 
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This object is according to the invention obtained by providing 
such an arrangement having the characteristic that it further 
comprises driving means adapted to move at least one of said 
clamping members for creating a rectilinear relative movement 
5 of said clamping members towards and away from each other for 
clamping and releasing a said rod, respectively. 

By arranging the members so that they will carry out a rectilin- 
ear relative movement for clamping a rod the risks of applying 
10 torsional stress to a rod being clamped will be reduced re- 
markably with respect to the case of arranging one of the mem- 
bers pivoted with respect to the other. 

According to a preferred embodiment of the invention said 
15 clamping member being movable for clamping and releasing a 
said rod is received in a guide of the apparatus and removable 
from the apparatus by pushing and/or lifting it out of the guide 
for exchange. This means a remarkable improvement with re- 
spect to the apparatus of the US patent discussed above con- 
20 cerning the time consumption of exchange of the clamping 
member being provided with the groove, in the case that the first 
clamping member is movable, and it also means a possibility to 
obtain said rectilinear relative movement in a favourable way in 
the case that the clamping members are moved in a rectilinear 
25 relative movement for clamping a rod. 

According to another preferred embodiment of the invention the 
guide is constituted by a slot having a bottom on which said 
clamping member is intended to rest and lateral walls intended 

30 to guide the clamping member in said movement, and the 
clamping member is removable from the apparatus by lifting it 
out of the guide. This means that this clamping member may 
very rapidly be removed and replaced by a new one. It is then 
especially preferred if the movable clamping member comprises 

35 a block-like piece resting only through gravity in said guide, and 
this block-like piece has preferably a considerable weight with 
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respect to other parts of the arrangement for reliably resting in 
said guide. 

According to another preferred embodiment of the invention the 
5 arrangement further comprises at least one member having at 
least one inclined surface and means for moving said member 
laterally towards a rod being clamped in only a second of said 
two clamping locations for clamping it in the first clamping loca- 
tion through said first clamping means with the inclined surface 

10 into abutment against the rod for influencing the rod by sliding 
thereof upon said surface for reaching the position desired for 
said first clamping location before clamping the rod in that loca- 
tion. The existence of such a member moving the rod into the 
desired position before the rod is clamped in said first clamping 

15 location means that the clamping action may be carried out 
while reducing the risk of the rod being not correctly located 
when clamped and by this being twisted by said clamping action, 
which for example would degrade the quality of a future cleaved 
end surface as discussed above. 

20 

The arrangement also comprises an apparatus for cleaving thin 
rods of glass or quartz according to the appended independent 
apparaus claim. According to a preferred embodiment said ar- 
rangement of such an apparatus comprises a second clamping 

25 means arranged to clamp said rod in a second said clamping 
location, the second clamping means Is movable in the longitu- 
dinal direction of a said rod extended between the two clamping 
locations, the apparatus comprises means for moving the seer 
ond clamping means in said longitudinal direction for extending 

30 a rod clamped by said arrangement for applying a longitudinal 
tension load to the rod, and the second clamping means is 
adapted to clamp said rod in a second said clamping location 
belonging to the part of a cleaved rod intended for later use. 
This means that there is a possibility to use the power applying 

35 the tension load to move the cleaved end surface away from the 
cleaving point immediately when the rod parts, so that there will 
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be no risk of damaging this end surface by further contact with 
the blade after the cleaving instant. This is also the subject of 
another preferred embodiment of the invention. Such an em- 
bodiment is particularly advantageous in the case of having an 
S apparatus with a body carrying the blade and driving means 
adapted to act upon said body for causing a relatively steady 
movement of the blade towards said desired cleaving point while 
subjecting the blade to a relatively small-amplitude vibratory 
component of movement towards and away from said cleaving 
10 point superimposed to said relatively steady movement towards 
the cleaving point, since this then means that there will be no 
risk that the vibrating blade will hit the rod once again after the 
rod has been cleaved. 

15 The invention also relates to methods of clamping a thin rod ac- 
cording to the appended independent method claims. The ad- 
vantages of such methods and the embodiments thereof ac- 
cording to the appended dependent method claims appear with- 
out any doubt from the above discussion of the preferred em- 

20 bodiments of the arrangement according to the present inven- 
tion. 

The invention also relates to a computer program and a com- 
puter readable medium according to the corresponding append- 
25 ed claims. It is easily understood that the methods according to 
the invention defined in the appended set of method claims are 
well suited to be carried out through instructions from a proces- 
sor that may be influenced by a computer program provided with 
the program steps in question. 

30 

Further advantages as well as advantageous features of the in- 
vention appear from the following description and the other de- 
pendent claims. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 



With reference to the appended drawings, below follows a spe- 
cific description of a preferred embodiment of the invention cited 
as an example. 

In the drawings: 



Fig 1 is a perspective view of an apparatus according to a 
preferred embodiment of the invention in an initial 
state of a cleaving sequence of loading the apparatus 
with a thin rod, such as an optical fibre, to be cleaved, 

Fig 2 is a view corresponding to fig 1 of the apparatus in a 
state of said cleaving sequence in which the thin rod 
has been clamped in two mutually-spaced clamping lo- 
cations, 

Fig 3 is a simplified side-elevation of a part of a clamping 
arrangement of the apparatus according to fig 1 illus- 
trating the means for clamping the rod in one of said 
clamping locations and adjusting the height of the rod 
to be clamped there more in detail, 

Fig 4 is a simplified side-elevation mainly illustrating a first 
clamping means of the apparatus according to Fig 1, 

Fig 5 is a perspective view of the first clamping means illus- 
trated in Fig 4 showing how easily a first clamping 
member thereof may be exchanged, 

Fig 6 is a simplified view illustrating how the means for 
clamping said rod in the other clamping location may 
be moved for moving said clamping location in the lon- 
gitudinal direction of the rod, 
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Fig 7 is a simplified perspective view illustrating the body 
carrying the rod cleaving blade and the driving means 
used to perform the cleaving operation, 

5 Fig 8 is a simplified perspective view of said rod cleaving 
blade and the body carrying the blade illustrating the 
principal of achieving the cleaving movements of the 
blade, 

10 Fig 9 is a simplified view from above of a part of the appa- 
ratus according to fig 1 in a state of the cleaving se- 
quence in which the vary cleaving has already been 
carried out, and 

15 Fig 10 is a view corresponding to fig 9 of the step of said 
cleaving sequence following directly upon the state il- 
lustrated in fig 9. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
20 OF THE INVENTION 

Fig 1 illustrates an apparatus for cleaving thin rods of glass or 
quartz, preferably optical fibres, having a diameter below 1 mm 
and preferably in the range of 50 urn - 200 urn. The optical fibre 
25 is clamped in a second clamping means 1 in the form of a con- 
ventional fibre holder used for holding a fibre also when joining 
two optical fibres, and this is already known. It is schematically 
illustrated in fig 2 by dashed lines how a lid 2 of said clamping 
means may be pivoted for opening and closing this clamping 
means. This clamping means 1 is adapted to hold the fibre to be 
cleaved with a part 3 on which the cleaving is to be carried out 
projecting out from the fibre holder. 



30 



35 



The apparatus also comprises a member 4 adapted to receive 
the fibre holder 1 therein for holding it in a well-defined position 
during the cleaving sequence. The receiving member 4 has the 
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character of a carriage with a bottom 5 onto which the fibre 
holder is intended to rest and guiding members 6 in the form of 
pins for laterally supporting the fibre holder in a well defined po- 
sition on the carriage 4. The carriage has also a front member 7 
extending upwardly from the bottom 5 and defining the position 
of the fibre holder in the longitudinal direction of a fibre held 
therein. This front member 7 has a central slot 8 extending 
therethrough and opening upwardly for receiving the free fibre 
part 3 therein. The carriage 4 is moveable in the longitudinal di- 
rection of a fibre in a fibre holder received therein and in the 
longitudinal direction of a rail 9 in a way to be described further 
below. 



This construction of said receiving member 4 is very favourable 
with respect to the loading of a fibre to be cleaved in the appa- 
ratus. This loading action takes place in the following way. The 
fibre holder 1 with a fibre clamped therein and a part 3 to be 
cleaved projecting out therefrom is placed in the position shown 
in fig 1 with the front portions of the fibre holder 1 resting upon 
the upper surfaces 10 of the front member 7. The guiding pins 6 
will define the correct direction of the fibre holder. The fibre 
holder 1 is then retracted, so that it will leave the support on the 
front member 7 and be lowered onto the bottom 5 of the receiv- 
ing member 4 while being guided in a well defined movement 
through the guiding pins 6, and the part 3 of the fibre will move 
down in the slot 8 to the position shown in fig 2. This well con- 
trolled movement of the fibre part 3 means that there is no risk 
of damaging the fibre through contact with other members of the 
apparatus during this loading action. 

Furthermore, the front member 7 and the bottom 5 of the car- 
nage 4 are adapted to magnetically interact with the fibre holder 
1 having for this sake magnets for keeping the fibre holder in a 
well defined position with the front end 11 thereof into contact 
with the front member 7. 



It is illustrated in fig 6 how the carriage is fixed to the rail 9 with 
a screw 50. This is done for obtaining the correct cleaving 
length. Means 12 for moving the rail 9 and by that the carriage 4 
in the form of a dc-motor is arranged to act between a fixed 
frame 45 of the apparatus and an arm 52 rigidly connected to 
the rail 9 for moving these parts in a linear bearing 53. The con- 
nection between the motor 12 and the carriage 4 includes 
means 13 in the form of a load cell for measuring the load ap- 
plied through the motor onto the carriage. This means when the 
clamping part 3 is clamped in another clamping location down- 
stream of the fibre holder 1 that the tension in said fibre may be 
influenced by the motor 12 and the magnitude of that tension 
load may be measured by the load cell 13. The apparatus also 
comprises means 41 for very accurately measuring the position 
of the carriage 4 and communicating with a computer 40 (see 
below). 

The apparatus also comprises a member 14 adapted to adjust 
the position of the fibre part 3 in another of said two clamping 
locations thereof before the fibre is clamped in that location. 
This member 14 comprises for that sake two members 15 ex- 
tending substantially in parallel with each other from a frame 16 
and having each two inclined surfaces 17, 18, which are oppo- 
sitely inclined with respect to a horizontal plane through the two 
clamping locations desired. Driving means 19, here driven by 
compressed air, is arranged to move the member 14 so that the 
fibre part 3 comes into abutment against one of the inclined sur- 
faces of each member 15 for sliding thereupon and reaching the 
position desired for a clamping location of the fibre part 3 corre- 
sponding to a position of the fibre part in a seat of the members 
15 in the intersection between the two inclined surfaces 17, 18 
of each member 15. This means that the fibre part 3 is then in a 
well-defined position before it is clamped, so that it may be sub- 
sequently clamped without being damaged or exerted to torsion 
loads or the like. 
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It is further illustrated in fig 3 how a spring member 20 is coun- 
ter-acting the driving means 19 while being arranged to act be- 
tween a member 21 being fixed with respect to a frame work 45 
of the apparatus and the frame 16 of the member 14, so that the 
5 member 14 will automatically be withdrawn from the fibre part 
when the influence of the driving means 19 thereupon is re- 
moved. 

The apparatus also comprises a first clamping means adapted to 

10 clamp the fibre in one of said two mutually-spaced clamping lo- 
cations, and this first clamping means comprises a first clamping 
member 22 with a clamp face 23 of substantially V-groove type, 
for receiving a fibre part 3 in a groove 24, and a second clamp- 
ing member formed by said fixed member 21 having a flat op- 

15 posing clamp face 25 for retaining the fibre in the groove. The 
apparatus comprises a driving means 26 driven by compressed 
air for moving said first clamping member 22 in the direction to- 
wards the second clamping member 21 for clamping a fibre. The 
first clamping member 22 is constituted by a block-like piece 

20 resting only by means of the gravitation on a surface in a guide 
44 having a bottom 42 and lateral walls 43 intended to guide the 
clamping member 22 in its rectilinear movement towards and 
away from the second clamping member 22, so that it may 
easily be removed from the apparatus by lifting it out of the 

25 guide for exchange when the groove or the face portions 
adjacent thereto have been worn out or for replacing it by a first 
clamping member being designed for clamping rods with a 
different diameter. Thanks to this arrangement of a preferably 
comparatively heavy block-like piece 22 movable in said guide a 

30 movement being perfectly rectilinear without the slightest 
component deviating therefrom may be achieved. It is in Fig 5 
shown how easily the piece 22 may be removed and put in 
place. Magnets may nevertheless be used to assist to keep the 
piece 22 even better in place when arranged in the guide 44. 
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The apparatus also comprises a rod cieaving blade 27 (see es- 
pecially figs 5 and 6) adapted to be brought into lateral contact 
with the fibre at the desired cleaving point between said two 
clamping locations, to achieve cleaving of the fibre at said point. 
5 This blade 27 is made of a hard material, such as diamond. The 
cleaving blade is carried by a body 28 comprising a strip-like 
stave having the blade 27 arranged on a free end 29 thereof and 
being fixed at the other end 30. This stave is made of a material 
varying its length through application of an electric field therein, 
10 i.e. a piezo-electric material. 

The apparatus further comprising driving means adapted to act 
upon the stave for causing a relatively steady movement of the 
blade towards a desired cleaving point while subjecting the 

15 blade to a relatively small-amplitude vibratory component of 
movement towards and away from said cleaving point superim- 
posed to said relatively steady movement towards the cleaving 
point. The arrangement of the blade on a free end of a stave 
means that said movements of the blade, both the relatively 

20 steady movement and the relatively small-amplitude vibratory 
component of movement, take place along an arc-like path and 
the blade will hit the fibre in a direction making an angle with the 
fibre differing from 90° for cutting the fibre in this direction. 
Accordingly, this path of these movements means that the blade 

25 will "scratch" the fibre when hitting it resulting in a cleaner score 
and fibre end surface than when just impacting the fibre 
perpendicularly thereto as in said US patent 4 790 465. This 
scratching action is further improved by arranging the blade on 
the free end of a projection 54 projecting from the stave towards 

30 the fibre at a distance from the stave. The movements are 
achieved in the way illustrated in fig 6 by applying a direct volt- 
age through a direct voltage source 31 across the stave 28, the 
magnitude of which is controlled by a control means 32 for 
bending the free end of the stave 28 towards a fibre clamped in 

35 the apparatus. The driving means also comprises an alternating 
voltage source 33 adapted to apply an alternating voltage 
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across the stave 28 for generating said vibratory component of 
movement of the biade. Also the alternating voltage source is 
controlled by the control means 32. The alternating voltage ap- 
plied to the stave has a frequency below 1 kHz and preferably 
5 below 750 Hz. In a particular embodiment the frequency is about 
350 Hz. The peak to peak voltage of the alternating voltage may 
typically be in the order of 50 V, whereas the direct voltage may 
typically be varied from 0 to 1 00 V. 

10 The stave 28 is fixed to a frame 34 moveable with respect to the 
frame work of the apparatus through a step motor 35 in the ver- 
tical direction in steps of for example 50 urn for controlling the 
position along the blade of the blade portion used for cleaving a 
fibre, so that this position may be changed for changing said 

15 blade portion when a previous blade portion has been worn out, 
for example after carrying out about 1 000 cleaving operations 
while using the same blade portion therefor. This is preferably 
controlled by a computer program. 

20 The rest of the constructional features of the apparatus accord- 
ing to the invention will now be explained while explaining the 
entire cleaving sequence of the apparatus: 

The fibre holder 1 is firstly arranged in the carriage 4 in the way 
25 indicated in fig 1 and in the position shown in fig 2. A button is 
then pressed and the rest of the operation of the apparatus will 
take place automatically and preferably controlled by a computer 
40 indicated in Fig 2. The dc-motor 12 will firstly move the car- 
riage 4 so that the free end 36 of the fibre comes inside a small 
30 tube 37 belonging to a device 38 adapted to draw a waist fibre 
portion 39 away through application of negative air pressure af- 
ter the cleaving has been performed. After that the driving 
means 19 moves the members 15 towards the fibre for entering 
contact therewith through the inclined surfaces 17, 18 for ad- 
35 justing the height of the fibre. 





The driving means 26 is then pushing the first clamping member 
22 of the first clamping means towards the fixed clamping mem- 
ber 21 for clamping the fibre in a first clamping location mutu- 
ally-spaced from the second clamping location defined by the 
5 fibre holder 1. The action of the driving means 19 upon the 
member 14 is then removed, so that this member 14 is retracted 
through the action of the spring member 20. Said computer indi- 
cated through the dashed box 40 is then sending a signal to the 
means 12 for influencing the carnage 4 in the longitudinal direc- 

10 tion of the fibre away from the second clamping location for ap- 
plying a tension load to the fibre. The magnitude of this tension 
load is measured through the load cell 13 sending information 
thereabout to the computer 40. The tension load is in this way 
set to a value by the computer, for instance 1,5 N, but this value 

15 will change with the diameter of the fibre or the rod to be 
cleaved. 

The driving means 35 is then controlled to move the blade 27 
vertically to the desired position for the cleaving procedure. The 

20 control unit 32 does then control the direct voltage source 31 to 
gradually increase the direct voltage applied to the stave 28 for 
bending the stave, so that the blade 27 carries out a relatively 
steady movement towards the fibre. The control unit 32 controls 
at the same time the alternating voltage source 33 to apply an 

25 alternating voltage to the stave 28 for causing the blade 27 to 
vibrate towards and away from the fibre with a small amplitude 
in the order of 5-40 urn, preferably in the range of 30 *im. The 
blade 27 will in this way move with a velocity in the order of 1 
mm/s towards the fibre while oscillating for cleaving the fibre. 

30 The low frequency of the vibration means that the blade 27 will 
move comparatively far in the direction towards the fibre in the 
period of time between two subsequent oscillations at a given, 
suitable velocity of said relatively steady movement. When for 
example this velocity is 1 mm/s and said frequency is 400 Hz 

35 this means an advancing distance of 2,5 urn between subse- 
quent "strikes" of the blade, which is much more than for the 



15 



blade in the US patent discussed in the introduction. This is a 
great advantage, since it means that the probability that the fi- 
bre parts already after being hit once by the blade is high and 
the fibre end surface resulting from the cleaving would be de- 
5 graded by additional hits by the blade. The load cell 13 will indi- 
cate that the fibre has been cleaved through the disappearing of 
the tension load in the fibre. This information from the load cell 
will cause the control means 32 to stop the oscillation of the 
blade and remove the bending action thereupon. Furthermore 
10 the spring force in the load cell will automatically move the 
cleaved fibre end away from the blade immediately when the fi- 
bre parts. 

The motor 12 is then controlled to move the carriage 4 slightly, 

15 in the order of 1 mm, away from the cleaving point for removing 
the cleaved end surface from the cleaving point as shown in fig 
7. This movement will in fact be carried out automatically upon 
the cleaving of the fibre thanks to the favourable provision that 
the means 12 applying the longitudinal tension load to the fibre 

20 3 is acting upon the carriage 4 and thereby the fibre holder 1 in 
the second clamping location belongng to the part of a cleaved 
rod intended for later use. This means that the valuable part of 
the fibre having the end surface aimed at by the cleaving action 
is efficiently immediately upon cleaving moved away from the 

25 cleaving point without any risk of being hit by the blade again 
after the cleaving moment. The driving means 19 is then con- 
trolled to move the member 14 to the position shown in fig 7 in 
contact with the waist fibre portion 39 resulting from the cleav- 
ing. The control means 32 influences then the direct voltage 

30 source 31 to move the blade 27 towards the waist fibre portion 
to laterally apply a force thereonto as shown in fig 7. The driving 
means 26 is then controlled to move the first clamping member 
22 of the first clamping means away from the second clamping 
member 21 for releasing the waist fibre portion, and the tension 

35 caused therein by the blade will assist the waist fibre portion to 




leave the groove 24 and be drawn away through the tube 37 by 
the device 38 for being disposed of. 

The member 14 is retracted by shutting-off the pressurized air 
5 from the means 19, so that the spring 20 pushes the member 14 
back. After that the control means 32 controls a withdrawal of 
the blade and the motor 35 returns the blade to the start posi- 
tion. The fibre holder 1 may now be removed for using the fibre 
end surface obtained through the cleaving process for joining or 
10 other purposes. The carriage 4 is moved to the "home" position 
by means of the dc-motor 12. The apparatus is now ready for 
cleaving a new fibre. 

Studying the fibre end surfaces obtained by carrying out said 
15 cleaving process in the apparatus according to the present in- 
vention in interference microscope has shown that these end 
surfaces are of a very high quality, i.e. they are all within ± 
0,17° from being exactly perpendicular to the fibre longitudinal 
axis. 

20 

The invention is of course not in any way restricted to the pre- 
ferred embodiment described above, but many possibilities to 
modifications thereof will be apparent to a person with ordinary 
skill in the art without departing from the basic idea of the inven- 
25 tion as defined in the appended claims. 

Although not necessary, it is well possible to use an anvil to 
support the fibre at the cleaving point. 

30 The material of the body carrying the blade may just as well be 
of the type varying its length through application of magnetic 
fields, i.e. which has magneto-strictive properties, so that a 
relatively steady varying magnetic field and an alternating mag- 
netic field may be used for generating the two superimposed 

35 movements of the blade according to the present invention. 
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"Relatively steady" as used for one of the movements of the 
blade is to be interpreted in relation to the vibratory component 
of movement, and does not restrict this movement to have a 
constant speed, but this may be changed during the movement, 
5 for example gradually decreasing or even gradually increasing. 
"Relatively small-amplitude 0 with respect to the vibratory com- 
ponent of movement is to be interpreted as indicating that the 
amplitude of this movement is small with respect to the distance 
the blade is moving through said relatively steady movement 
10 thereof. 
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It is possible to replace the members having two inclined sur- 
faces by members having each only one inclined surface and 
being moved from two opposite directions towards said rod. 



Although it is spoken about fibre "height" adjustment and other 
words defining the orientation of the apparatus are used, these 
are to be interpreted as not restricting the scope of the present 
invention, but it would for example be possible to arrange the 
20 apparatus with the fibre clamped therein extending vertically. 

"Rectilinear relative movement" as used in the claims of course 
also covers the case of moving both said clamping members at 
the same time. It would also be possible to move only the 
25 second clamping member having the substantially flat clamp 
face. Accordingly, this clamping member may be the one re- 
ceived in the guide or both clamping members may be received 
in a guide of the type discussed above. 

30 The arrangement may have two or all clamping means designed 
as said first clamping means as defined in this disclosure. 

The member having at least one inclined surface for guiding the 
rod into said groove may just as well be arranged on the first 
35 clamping member laterally thereof for being moved together 



18 



therewith, so that the same driving means may be used for 
these two members. 
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Claims 

1. An arrangement for clamping a thin rod (3) of glass or quartz 
having a diameter below 1 mm in two mutually-spaced clamping 

5 locations for holding a said rod extended between the two 
clamping locations, 

said arrangement comprising first clamping means arranged to 
clamp said rod (3) in a first said clamping location, said first 
10 clamping means having a first clamping member (22) with a 
clamp face (23) of substantially V-groove type, for receiving the 
rod in the groove (24), and a second clamping member (21) 
having a substantially flat opposing clamp face for retaining the 
rod in the groove, 

15 

characterized in that the first clamping member is movably ar- 
ranged with respect to a framework of the apparatus and that 
the apparatus further comprises driving means for moving the 
first clamping member having the grooved clamp face towards 
20 and away from the second clamping member for clamping and 
releasing a said rod, respectively. 

2. An arrangement for clamping a thin rod (3) of glass or quartz 
having a diameter below 1 mm in two mutually-spaced clamping 

25 locations for holding a said rod extended between the two 
clamping locations, 

said arrangement comprising first clamping means arranged to 
clamp said rod (3) in a first said clamping location, said first 
30 clamping means having a first clamping member (22) with a 
clamp face (23) of substantially V-groove type, for receiving the 
rod in the groove (24), and a second clamping member (21) 
having a substantially flat opposing clamp face for retaining the 
rod in the groove, 

35 




characterized in that the arrangement further comprises driving 
means (26) adapted to move at least one of said clamping 
members for creating a rectilinear relative movement of said 
clamping members (21, 22) towards and away from each other 
5 for clamping and releasing a said rod, respectively. 

3. An arrangement according to claim 1 or 2, characterized in 
that said clamping member (22) being movable for clamping and 
releasing a said rod is received in a guide (44) of the apparatus 

10 and removable from the apparatus by pushing and/or lifting it 
out of the guide for exchange. 

4. An arrangement according to claim 3, characterized in that 
guide is constituted by a slot (44) having a bottom (42) on which 

15 said clamping member is intended to rest and lateral walls (43) 
intended to guide the clamping member in said movement, and 
that the clamping member (22) is removable from the apparatus 
by lifting it out of the guide. 

20 5. An arrangement according to claim 3 or 4, characterized in 
that movable clamping member comprises a block-like piece 
(22) resting only through gravity in said guide. 

6. An arrangement according to any of the preceding claims, 
25 characterized in that one (21) of said clamping members is 

fixed with respect to a framework (45) of the apparatus. 

7. An arrangement according to any of the preceding claims, 
characterized in that it further comprises at least one member 

30 (14) having at least one inclined surface and means for moving 
said member laterally towards a rod being clamped in only a 
second of said two clamping locations before clamping it in the 
first clamping location through said first clamping means with 
the inclined surface (17, 18) into abutment against the rod for 

35 influencing the rod by sliding thereof upon said surface for 




reaching the position desired for said first clamping location 
before clamping the rod in that location. 

8. An arrangement according to claim 7, characterized in that it 
5 comprises one or more said members (14) having; together at 

least two said inclined surfaces (17, 18), which are oppositely 
inclined with respect to a plane including said two clamping lo- 
cations and adapted to be moved by said moving means (19) 
laterally towards said rod for moving the rod to a seat in an in- 
10 tersection between said two inclined surfaces (17, 18) as seen 
in the direction from one clamping location to the other. 

9. An arrangement according to claim 7 or 8, characterized in 
that said inclined surface (17, 18) or surfaces is (are) designed 

15 for adjusting the height of a said rod (3) at said first clamping lo- 
cation before the latter is clamped there. 

10. An arrangement according to any of the preceding claims, 
characterized in that it comprises a second clamping means (1) 

20 arranged to clamp said rod in a second said clamping location, 
that the second clamping means is movable in the longitudinal 
direction of a said rod extended between the two clamping loca- 
tions, that the apparatus comprises means (12) for moving the 
second clamping means in said longitudinal direction for ex- 

25 tending a rod clamped by said arrangement for applying a lon- 
gitudinal tension load to the rod (3). 

11. An arrangement according to claim 10, characterized in that 
it further comprises means (13) for measuring said tension load 

30 and means (40) for influencing said moving means (12) for ad- 
justing the tension load on the basis of information about the 
tension load from said measuring means. 

12. An arrangement according to claim 1 1 , characterized in that 
35 said adjusting means comprises a computer (40) communicating 




with the tension load measuring means (13) for adjusting said 
tension load to a value that may be set by the computer. 

13. An arrangement according to any of the preceding claims, 
5 characterized in that it is adapted to hold optical fibres. 

14. An arrangement according to any of the preceding claims, 
characterized in that it is adapted to hold said rods having a 
diameter below 600 ^m, below 300 urn and preferably between 

10 50 and 200 jim. 

15. An apparatus for cleaving thin rods (3) of glass or quartz 
having a diameter below 1 mm, comprising a rod cleaving blade 
(27), adapted to be brought into lateral contact with such a rod 

15 at a desired cleving point between said two clamping locations, 
to achieve cleaving of said rod at said point, characterized in 
that it comprises an arrangement for clamping a said rod 
according to any of claims 1-14. 

20 16. An apparatus according to claim 15, characterized in that it 
comprises an arrangement according to claim 10, and that the 
second clamping means thereof is adapted to clamp a said rod 
in a second said clamping location belonging to the part of the 
cleaved rod intended for later use. 

25 

17. An apparatus according to claim 16, characterized in that 
said means (12) for moving said clamping means (1) is adapted 
to automatically move the rod part clamped by said second 
clamping means away from the cleaving point upon cleaving of 

30 the rod as a consequence of said tension load applied there- 
through. 

18. An apparatus according to any of claims 15-17, character- 
ized in that it further comprises a body (28) carrying the blade 

35 and driving means adapted to act upon said body for causing a 
relatively steady movement of the blade towards said desired 
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cleaving point while subjecting the blade to a relatively small- 
amplitude vibratory component of movement towards and away 
from said cleaving point superimposed to said relatively steady 
movement towards the cleaving point. 

5 

19. An apparatus according to claim 18, characterized in that 
said body (28) is of a material varying its length through appli- 
cation of electric and/or magnetic fields therein, that said driving 
means is adapted to achieve said movements of the . blade by 

10 influencing said body electrically and/or magnetically for creat- 
ing length variations of the material thereof, and that the driving 
means is adapted to make the body and by that the blade vi- 
brate with a said relatively small-amplitude component having a 
frequency below 1 kHz towards and away from the cleaving 

15 point for cleaving a said rod. 

20. An apparatus according to claim 19, characterized in that 
said driving means is adapted to make the blade vibrate with a 
frequency below 750 Hz, between 100 and 700 Hz or between 

20 250 and 450 Hz. 

21. A method for clamping thin rods of glass or quartz having a 
diameter below 1 mm in two mutually-spaced clamping locations 
for holding the rod extended between these two clamping loca- 

25 tions; 

in which said clamping is in a first clamping location carried out 
by creating a relative movement of a first clamping member (22) 
with a clamp face (23) of substantially V-groove type, for re- 
30 ceiving the rod in the groove, and a second clamping member 
(21) having a flat opposing clamp face (25) for retaining the rod 
in the groove for clamping the rod, 

characterized in that in said clamping said first clamping mem- 
35 ber (22) having the groove is moved towards the second clamp- 





ing member (21) being fixed with respect to a framework (45) of 
an apparatus for cleaving said rods for clamping a said rod. 

22. A method for clamping thin rods of glass or quartz having a 
5 diameter below 1 mm in two mutually-spaced clamping locations 
for holding the rod extended between these two clamping loca- 
tions; 

in which said clamping is in a first clamping location carried out 
10 by creating a relative movement of a first clamping member (22) 
with a clamp face (23) of substantially V-groove type, for re- 
ceiving the rod in the groove, and a second clamping member 
(21) having a flat opposing clamp face (25) for retaining the rod 
in the groove for clamping the rod, 

15 

characterized in that in said clamping at least one of said 
clamping members is moved for creating a rectilinear relative 
movement of said clamping members towards each other for 
clamping said rod. 

20 

23. A method according to claim 22, characterized in that said 
second clamping member (21) is kept fixed with respect to a 
framework (45) of an apparatus for cleaving thin rods while 
moving said first clamping member (22) having the grooved 

25 clamp face in said clamping. 

24. A method according to any of claims 21-23, characterized 
in that it further comprises a step of adjusting the position of a 
rod being clamped in a second of said two clamping locations 

30 before clamping it according to said clamping step in the first 
clamping location, in which at least one member (14) having at 
least one inclined surface (17, 18) is moved laterally towards 
said rod with the inclined surface into abutment against the rod 
for influencing the rod by sliding thereof upon said surface for 

35 reaching a position desired for said first clamping location. 
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25. A method according to claim 24, characterized in that in 
said adjusting step one or more said members (14) having to- 
gether at least two said inclined surfaces (17, 18), which are 
oppositely inclined with respect to a plane including said two 
5 clamping locations, are moved laterally towards, said rod for 
moving the rod to a seat in an intersection between said two in- 
clined surfaces as seen in the direction from one clamping loca- 
tion to the other. 

10 26. A computer program directly loadable into the internal mem- 
ory of a computer, comprising software code potions for control- 
ling the steps of any of claims 21-25 when said program is run 
on the computer. 

15 27. A computer program according to claim 26, provided at least 
partially through a network as the Internet. 

28. A computer readable medium, having a program recorded 
thereon, where the program is to make a computer control the 
20 steps of any of claims 21-25. 
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ABSTRACT OF THE DISCLOSURE 

An arrangement for clamping thin rods of glass or quartz having 
a diameter below 1 mm in two mutually-spaced clamping loca- 

5 tions for holding a said rod extended between the two clamping 
locations. The arrangement also comprises first clamping means 
arranged to clamp the rod in a first clamping location. The first 
clamping means has a first clamping member (22) with a clamp 
face (23) of substantially V-groove type for receiving the rod in 

10 the groove (24). The first clamping member is movably arranged 
with respect to a framework (45) of the apparatus for clamping a 
rod. 

(Fig 5). 
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